Introduction
The effect of incandescent light on the electrical potentials of etiolated seedlings has been studied by only a few investigators. WALTm E(7) maintained that etiolated seedlings gave little, if any, electrical response when illuminated. CLARK (1), however, has demonstrated changes in the longitudinal electrical polarity in intact etiolated Avena seedlings when they are uniformly illuminated by 600,000 meter-candle-seconds. Isolated Avena coleoptile sheaths when illuminated manifest electrical polarity changes similar to the intact plants (5) .
Previous experiments have shown that transverse electrical polarities with the same orientation with respect to subsequent curvature are established in the Avena coleoptile by gravity (6) and mechanical stimulation (3, 4) . The present experiments show the effect of unilateral illumination on the transverse electrical polarity in the apical region of the isolated coleoptile sheath.
Materials and methods Avena sativa, Victory Strain (C.I. 2020, obtained from the U. S. Department of Agriculture), was used in these experiments. The procedure for sprouting and growing the seedling has previously been described (3, 4, 6) .
A 100-watt General Electric frosted mazda lamp was used as the light source. This lamp was housed in a box with the open side facing the coleoptile. The distance between the lamp and the coleoptile was 1 meter. This arrangement gave a light intensity of 16 foot-candles (measured with a Model 603 Weston Illumination Meter) at the coleoptile position. The temperature at the coleoptile position was not affected by the light because the air in the room was circulated.
The experiments were performed in an air-conditioned dark room under a neon light constructed out of ruby glass tubing. Electrical measurements were made with a du Bridge (2) vacuum tube voltmeter using isoelectric (+ 0.25 mv.) zinc-zinc sulphate electrodes. Glass tubes drawn to 1 millimeter in diameter were used as contacts with Shive's solution in tap water as the contact medium. Experimental Coleoptile sheaths 25 millimeters long isolated from 30 millimeter (± 1 mm.) plants were used in all experiments. These were placed in the holder and allowed to remain undisturbed in the apparatus for 1 hour before start- The curve d-a in figure 1, A, The curve in figure 1 , B, shows the phototropic bending of the same coleoptile whose E.M.F. changes are shown in figure 1 , A. This coleoptile shows a slight initial negative curvature (away from the light). About half of the plants that were used showed this curvature. The positive curvature (toward the light) in this experiment started 40 minutes after the light was turned on. It should be noted that the shaded side of the plant becomes electropositive to the lighted side before the bending toward the liaht begins. This was observed in all of the 18 experiments in this series.
All experiments were performed at 260 C. (+ 1.0) with a variation of not more than + 0.30 C. during a single experiment.
A second series of experiments, in which the contacts were placed 2 millimeters below the apex, verified the facts shown by figure 1. It is of interest to note, however, that the first variation in E.M.F. (shaded side electronegative to the lighted side) which is shown in figure 1 , A, was never observed with the contacts 2 millimeters below the apex.
Discussion
The data from these preliminary experiments demonstrate two facts. First, continuous unilateral illumination establishes a transverse electrical polarity in the apical region of the isolated Avena coleoptile; the shaded side becomes electropositive to the lighted side. Secondly, this transverse electrical polarity is established before the bending toward the light begins. Previous experiments have shown that gravity (6) and mechanical stimulation (3, 4) cause the coleoptile to establish similar polarities. In all three cases the polarity has the same orientation with respect to the subsequent curvature. The electropositive side always becomes the convex side. Also, in each case, the electrical polarity is established before the curvature begins. 
